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CA 


CAB 
CAF 


CAX ,CAX, 


CLL 


CLM 


CLMF 


NOMENCLATURE 


local upwash angle referenced to body-axis coordinates, 
calculated from probe measurements, deg 


local upwash angle referenced to tunnel-axis coordinates, 
calculated from probe measurements, deg 


wing-body angle of attack, positive nose up as seen by 
the pilot, deg 


angle of attack of the CTS mounted store or probe positive 
nose up as seen by the pilot, deg 


pressure store projected planform area of nth element 


a Agr (x) 
n iS) 


wing-body planform area, 0.444 £t? 


wing span of wing body, 16.0 in. 


pressure store projected frontal area of nth element 


— Agr (x) dr/ax 


n 


axial-force coefficient, positive downstream as seen by 
the pilot; for wing-body, CA = axial force/[(Q) (AW) ]; 


175 5 
for pressure store, CA=D,  } CP, + ) (CAX) D, 
g=-175 n=2 


base axial-force coefficient } 
forebody axial-force coefficient 


pressure store axial-~force distribution per foot 


us 
CAX = CAX_ = B CP, n= 1 to 5 
es own * 


rolling-moment coefficient, positive vector upstream as 
seen by the pilot, CLL = moment/[(Q) (AW) (b) ] 


pitching-moment coefficient, positive vector to right as 
seen by the pilot; for wing-body, CLM = moment/[(Q) (AW) (MAC |]; 


19 

for pressure store, CLM= j) (CLMX) |G, 
n=2 

forebody pitching-moment coefficient 


iv 
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CLN 


CLNX 
n 


CN 


CNF 


CNX 


CONFIG 


CPL 


CYX 


pressure store pitching-moment distribution per foot, 
CLMX = (x/d) | (CNX) 


yawing-moment coefficient, positive vector down as seen 
by the pilot; for wing-body, CLN = moment/[(Q) (AW) (b)]; 


19 
for pressure store, CLN = } (CLNX) | 
n=2 


pressure store yawing-moment distribution per foot, 
CLNX, = (x/d) | (CYX) 


normal-force coefficient, positive up as seen by pilot; 
for wing-body, CN = normal force/[(Q) (AW) (MAC)]; for 


19 
pressure store, CN = } (CNX) _G 
n=2 nn 


forebody normal-force coefficient 


pressure store normal-force distribution per foot, 


175 
CNX, = -A } CP cos ¢, n = 2 to 19 
MD g=-175 


wing-body loading designation 


local pressure coefficient, calculated from probe 
measurements 


pressure store pressure coefficient, n = 1 to 19 
wing-body surface pressure coefficient, n = 1 to 25 


side-force coefficient, positive to the right as seen by 
the pilot; for wing-body, CY = side force/[(Q) (AW) ]; 


19 
for pressure store, CY = } (CYX) G_ 
n=2 
pressure store side-force distribution per foot 


175 
CYX_ = -A } CP. sin $6, n = 2 to 19 
#2  g=-175 =” 
calendar time at which data were recorded 


length of nth element in X direction for axial-force 
calculation 


ih SORA iAP RAR Lajos 


DPHI 


MACH (M) 
ML 


M1,M2,M3,M4 


SURVEY 


SWL 


SWTL 


TEST 


roll angle between the pressure store orifice (X-Z) plane 
and the wing-body X-Z plane, positive clockwise looking 
upstream 

pressure store local surface slope 

length of nth element in X direction 

Mean aerodynamic chord for wing-body, 5.344 in. 

wind tunnel free-stream Mach number 


local Mach number calculated from probe measurements 


free stream Mach numbers. Nominally, Ml = 0.925, 
M2 = 0.950, M3 = 1.05, M4 = 1.10 


free stream Mach number 
wind tunnel free-stream static pressure, psfa 


sequential indexing number for referencing data. A 
constant throughout each survey 


atmospheric pressure, psfa 


local static pressure calculated from probe measurements, 
psfa 


sequential indexing number for referencing data obtained 
during one part. Indexes each time a new set of data 
inputs is obtained 

local total pressure measured by probe, psfa 

wind tunnel free-stream dynamic pressure, psfa 

wind tunnel free-stream Reynolds number, millions per foot 
pressure store local body radius at orifice location "x" 
pressure store maximum cross-sectional area, 0.003068 ft? 


identifier for specific user table-survey combination 


local sidewash angle referenced to body axis coordinates, 
calculated from probe measurements 


local sidewash angle referenced to tunnel axis 


alpha~numeric notation for referencing a specific test 
program in a specific test unit 


vi 


yal y 


UL,VL,WL 


UT, VT,WT 


v1 (VM) 


X,Y,Z 


XS 


XT,YT,2T 


x/d 
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wind tunnel free-stream total temperature, °F 


velocity components in the body axis X, Y, and Z directions, 
respectively, calculated from probe measurements, ft/sec 


velocity components in the tunnel-axis X, Y, and Z 
directions, respectively, calculated from probe measure- 
ments, ft/sec 


wind tunnel free-stream velocity, ft/sec 


body-fixed Cartesian coordinate system with origin at the 

nose of the aircraft model, and orientation such that the 

X axis is directed downstream and coincident with the A 
longitudinal body axis, the Y axis directed to the left 

as viewed by a tunnel observer looking upstream, and the | 
Z axis directed vertically downward in the tunnel 


axial distance along the pressure store, measured from 

the nose, ft 

tunnel-fixed Cartesian coordinate system directed parallel 
and perpendicular to the tunnel centerline. The origin 

is coincident with the aircraft model nose at zero angle 
of attack. Positive directions are identical to the body 
axis system 


characteristic dimension from midpoint of pressure store 
model angle of attack, deg 


pressure store roll increment between data points, 10 deg 
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DATA REPORT FOR A TEST PROGRAM TO STUDY 
TRANSONIC FLOW FIELDS ABOUT WING-BODY/ 
PYLON/STORE COMBINATIONS 


VOLUME III.- FLOW FIELD SURVEY DATA 
FOR CONFIGURATIONS 24, 25 and 26 


1. INTRODUCTION 


This volume of the data report presents the flow-field survey 
data for configurations 24, 25 and 26 at Mach numbers Ml = 0.925, 
M2 = 0.950, M3 = 1.05 and M4 = 1.10 and angles of attack a = 0°, 
2°, and 5°. The data were obtained in the 4T Wind Tunnel at 
Arnold Engineering and Development Center. These tests, performed 
at a nominal Reynolds number per foot of 3.0x10°, are indexed and 
outlined in Tables I through III of this volume. The tabulated 


data are contained on pages 1 through 176 of this volume. 


2. DESCRIPTION OF TESTS 


A general description of the test program as well as the 
details of the test hardware, coordinate systems, data uncertainties 
and other details associated with these tests are provided in 
Volume I of this data report. 


Figure 1 provides the geometric details of the wing-body model 
tested. Planform and cross-sectional views of the wing-body in 
combination with pylons and attached stores are shown in figure 2, 


. together with (X,Y) and (Y¥,Z) body-fixed coordinates which define 


the positions of the wings, pylons, stores and other locations of 
geometric interest. As discussed in Volume I, the actval measured 
coordinates differ slightly from the idealized blue-print coordinates 
shown in figure 2. See Volume I for details. 


The various configurations of the wing-body pylons and stores 
used in the flow-field survey tests are shown in figure 3, where they 
are numbered 21, 22, 24, 25, and 26. The diagrams shown in figure 3 
represent cross-sectional views of the model configurations from the 
standpoint of a wind-tunnel observer looking upstream from the rear 
of the model. The wing-body, pylons and dummy stores are clearly 
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indicated, The pressure store is not used in these configurations. 
The symbols "X" in figure 3 represent a cross-sectional view of the 
measurement (Y,Z) grid positions at which the conical probe was used 
to obtain inner flow field measurements while traversing in the 
longitudinal direction. Figure 4 shows the longitudinal extent of 
the general inner flow field grid layout, together with a detailed 
cross-sectional view of the general inner flow field grid layout. 
The specific grid (shown in figure 3) which is used for a given 


configuration is a subset of the grid layout shown in figure 4. 


In addition to the above described inner flow-field grids, an 
outer flow-field grid was used to obtain outer flow-field surveys 
for configurations 21, 22, 24, and 25. The outer flow-field grid 
was the same for all configurations and is illustrated in figure 5. 
The outer flow-field grid layout is designed to give outer flow- 
field data at constant radial distance from the tunnel centerline 
for two values of the azimuthal angle. 


The flow field data was obtained using the conical probe described 

in Volume I to determine flow-field velocity components and upwash 

and sidewash angles, as well as other flow quantities of interest. 

The velocities and angles were calculated using five pressures 

measured with the probe, including the pitot pressure, from an 

orifice located on the tip of the probe, and two orthogonal pairs 

of surface pressures from four orifices located on the conical 

portion of the probe. These pressures are used to deduce the other 
local-flow quantities, such as Mach number and total pressure. 


3. DESCRIPTION OF DATA 


Volume III contains all inner and outer flow-field survey data 
for configurations 24, 25 and 26. Table I contains a summary of the 
data contained in Volume III together with the page numbers and 
reference tables in Volume III corresponding to the data. Table II 
is a reference table which gives the page numbers in Volume III of 
the inner flow-field survey data for configurations 24, 25 and 26 at 
the various Mach numbers and angles of attack. Column 1 of Table II 


‘ 
i 
i 
i 
i 
i 
| 
I 
I 
I 
I 
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indicates the configuration (24, 25 or 26), columns 2, 3 and 4 indicate 
the initial and final positions and the incremental change in the X 
coordinate of the probe static pressure orifices. Columns 5 and 6 
indicate the Y and Z coordinates, respectively, of the probe longi- 
tudinal centerline. The remaining columns of Table II indicate the 
Mach numbers and angle of attack at which the test was carried out. 


Table III is another reference table which gives the page numbers 
in Volume III of the outer flow-field survey data for configurations 
24 and 25 at the various Mach numbers and angles of attack. The 
description of Table III is the same as that of Table II, with the 
exception that tunnel-axis coordinates (XT, YT, ZT) are used instead 


of body-axis coordinates (X,Y,Z). 


The inner flow~field survey data for configurations 24, 25 and 26 
are presented in tabular form in this volume on pages 1 through 140. 
The heading on each page contains the test number, the part number, 
the Reynolds number per foot, the angle of attack of the model, the 
configuration number (24, 25 or 26), the survey number and the angle 
of attack of the CTS pressure probe (nominally the same as the model 


angle of attack). 


Below the heading information are the data obtained during each 
test. The first four columns indicate the sequential indexing number 
for referencing data obtained during one part (POINT) and the location 
of the probe in the body-fixed X, Y, or Z coordinates. (The body- 
fixed coordinate system is illustrated in figure 6.) The wind tunnel 
free-stream quantities are in columns five through nine, and are Mach 
number (M), velocity (VM, ft/sec), total pressure (PT, psfa), dynamic 
pressure (Q, psf), and total temperature (TT, °F). Following these 
quantities are local quantities as measured by the probe or calculated 
from probe measurements. These local quantities are Mach number (ML), 
the ratio of local to free-stream velocity (VML/VM), the ratio of 
local to free-stream total pressure (PTL/PT), pressure coefficient 
(CPL), the ratio of local velocity components in the body-fixed X, Y, 
and Z coordinates, respectively to the free-stream velocity (UL/VM, 
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VL/VM and WL/VM, respectively), and the upwash and sidewash angles 
referenced to body-axis coordinates (AAL and SWL, respectively). 


The positive sense of the upwash and sidewash is shown in figure 7. 


The outer flow-field survey data for configurations 24 and 25 
are presented in tabular form in this volume on pages 141 through 
176. The description of this data tabulation is identical to that 
of the inner flow-field data tabulation, with the exception that 
the probe position, the upwash and the sidewash are referenced to 
the tunnel-fixed coordinate system which is illustrated in figure 8. 
We note that the quantity ALPHAS, representing the angle of attack 
of the CTS mounted probe, which appears in the heading of the data 


page will always be nominally zero for the outer flow-field surveys. 


TIT=5 


TABLE I.- SUMMARY OF TABULATED 
DATA IN VOLUME III 


Re/ft = 3.0x10° 


Reference 
eee asi aaa ae 


1-140 
141-176 


Inner flow-field surveys 
for configurations 24, 25 
and 26 


Outer flow-field surveys 
for configurations 24 
and 25 
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Figure 4.- General grid for inner flow-field 
measurements showing longitudinal extent 
and cross-sectional view of grid. 
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TOP OF TUNNEL 
-24 \ 


-12 


XT, Inches 


12 


ZT, Inches 


(a) XT Traverse in XT, ZT plane.’ 


TOP OF TUNNEL 


YT, 


ZT, Inches 
(b) XT Traverse in YT, ZT plane. 


Pigure 5.- General grids for outer flow~field surveys. 
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Pressure orifices on 
body centerline 


Tunnel top wall 
direction 


Figure 6.- Body-fixed coordinate system for inner flow 
field surveys. 


EEI-25 


TOP WALL OF TUNNEL 


Positive upwash velocity 
Positive upwash angle, AAL 


BOTTOM WALL OF TUNNEL 


(a) Side view of tunnel. 


Positive sidewash velocity 


) VM = a = 
Positive 


Ssidewash angle, SWL 


WALL OF TUNNEL 


(b) Plan view of tunnel from top. 


Figure 7.- Pictorial sign convention for 
upwash and sidewash angles. 
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